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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide high strength 
oxide superconducting composite material in which the 
deterioration of superconductivity characteristics is 
little by lessening the oxygen containing amount change 
rate of metal material before and after the 
superconducting heat treatment in oxide superconducting 
composite material. 

SOLUTION; After compounding an oxide superconductor 
and metal material and plastic working the same, 
superconducting treatment is conducted. This time, the 



compounding is conducted using strengthening treated 
dispersion strengthening type metal material, and the 
oxygen containing amount change rate of the metal 
material before and after the superconducting heat 
treatment is set to 100% or less. As the metal material 
silver base alloy containing 0.01 to 5 atom % of at 
least one kind of Cd, Hf, Mg, Mn, Ni, Sn t Ti, Zr is 
used. As the oxide superconductor a Bi group composed 
of Bi, Sr, Ca, and Cu is used. As the composite material 
tape-like wire rods are used. The compounding is 
conducted in a powder in tube method, a jerry roll 
method, and the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The oxide superconductivity composite to which it is the oxide superconductivity composite 
which consists of oxides superconductors and metal material, and the rate of change of the oxygen 
content in the aforementioned metal material is characterized by being 100% or less before and after 
superconductivity-ized processing. 

[Claim 2] The oxide superconductivity composite according to claim 1 whose metal material is a 
dispersion-strengthening type silver machine alloy. 

[Claim 3] The oxide superconductivity composite according to claim 2 which is the silver machine alloy 
with which a silver machine alloy contains at least one sort in Cd, Hf, Mg, Mn, nickel, Sn, Ti, and Zr in 
the range of 0.01 - pentatomic %. 

[Claim 4] An oxide superconductivity composite given in any 1 of the claim 1 which is the thing of Bi 
system which a main oxide superconductor becomes from Bi, Sr, calcium, and Cu at least, or the claims 
3. 

[Claim 5] The oxide superconductivity composite of Bi-2212 phase and Bi-2223 phase according to 
claim 4 whose main oxide superconductor is either at least. 

[Claim 6] The oxide superconductivity composite according to claim 5 whose composite is a tape-like 
wire rod. 

[Claim 7] The manufacture method of the oxide superconductivity composite characterized by 
composite-izing in the method of performing superconductivity-ized heat treatment, using the 
dispersion -strengthening type metal material to which strengthening processing was performed, and 
making the rate of change of the oxygen content of the aforementioned metal material before and after 
superconductivity-ized heat treatment 100% or less after composite-izing oxides superconductors and 
metal material and performing plastic working. 

[Claim 8] The way according to claim 7 dispersion-strengthening type metal material is an internal 
oxidation type silver machine alloy. 

[Claim 9] The way according to claim 8 a silver machine alloy is a silver machine alloy to carry out 
0.01- pentatomic % content about at least one sort in Cd, Hf, Mg, Mn, nickel, Sn, Ti, and Zr. 
[Claim 10] A method given in any 1 of the claim 7 whose composite-ization is the powder in tube 
method, or the claims 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an oxide superconductivity 

composite and its manufacture method. 

[0002] 

[Description of the Prior Art] Generally virgin silver is used from the place which says that there is little 
reactivity with a superconductor as covering material and the base material of oxide superconductivity 
material (for example, the 53rd spring cryogenic engineering in the 1995 fiscal year and collection P77 
of superconductivity society lecture outlines). 

[0003] However, from strength of virgin silver being very weak, the strength of the obtained oxide 
superconductivity composite is weak, and it waits eagerly for the high intensity oxide superconductivity 
composite. 

[0004] The attempt in which oxide superconductivity material will be high-intensity -ized by transposing 
Ag to Ag machine alloy as the one technique is made. For example, to prepare the pipe of the Ag-Mg 
alloy by which strengthening processing is not carried out, and for it to be filled up with the powder of 
oxides superconductors into the pipe, to extrude to the composite, to carry out internal oxidation of the 
Ag-Mg alloy tape-like processing of reduction-of-area processing of drawing, swaging, etc. and rolling, 
a press, etc. and by [ at least one / or more ] superconductivity-ization-heat-treating, and to strengthen is 
tried. 
[0005] 

[Problem(s) to be Solved by the Invention] the high intensity oxide superconductivity composite was 
produced with said technology - a case -- superconductivity-ized heat treatment - since the oxygen in 
atmosphere reacts with the alloying element in Ag machine alloy and internal oxidation is carried out, 
although Ag machine alloy is strengthened, there are the following problems 
[0006] (1) Since internal oxidation of Ag machine alloy is not fully performed in order that a 
superconductor may react, as for the oxygen in atmosphere, a high intensity oxide superconductivity 
composite is not obtained. 

[0007] (2) The alloying element in Ag machine alloy which remained without performing internal 
oxidation reacts with a superconductor, and deteriorates the critical current density (Jc) of the obtained 
oxide superconductivity composite. 

[0008] (3) When eaten by the internal oxidation of Ag machine alloy, cause the shortage of oxygen to a 

superconductor and Jc of the obtained oxide superconductivity composite deteriorates. 

[0009] The purpose of this invention is to obtain a high intensity oxide superconductivity composite 

without degradation of a superconductivity property. 

[0010] 

[Means for Solving the Problem] The summary of this invention uses the metal material to which 
strengthening processing was performed beforehand as covering material or a base material, and is to 
have made small the rate of change of the oxygen content of the aforementioned metal material before 
and after superconductivity-ized heat treatment. 
[0011] 

[Embodiments of the Invention] It is made, as for the oxide superconductivity composite concerning this 
invention, for the rate of change of the oxygen content of metal material to become small before and 
after the superconductivity-ized heat treatment. 

[0012] In order to obtain such a composite, by this invention, strengthening processing of the silver 



machine alloys, such as for example, a Ag-Mg alloy, a Ag-Mg-nickel alloy, a Ag-Mg-Zr alloy, and an 
Ag-Sn alloy, is beforehand carried out as covering material or a base material, a stable and detailed 
phase, for example, an oxide phase, is distributed uniformly, a thing is used, and it is made for the rate 
of change of the oxygen content in an alloy to be 100% or less before and after superconductivity -ized 
heat treatment. Proof stress can obtain the high intensity oxide superconductivity composite of 50 or 
more MPas by doing so 0.2% to which a phase stable [ the time of superconductivity-ized heat 
treatment ] in the amount of oxygen in metal material hardly changing and detailed does not react with 
oxides superconductors and which does not have degradation of a superconductivity property. 
[0013] In order to obtain the above silver machine alloys, Cd, Mn, Ti, and Hf can be used out of Mg, 
nickel, Sn, and Zr which were described above as an element which can be added to Ag. 
[0014] although these elements have the effect which suppresses particle growth, when there is no effect 
of high-intensity-izing that at least one sort of the contents are under 0.01 atom %s and 5 atom %.is 
exceeded, a reaction with oxide superconductivity material becomes remarkable, a superconductivity 
property is degraded greatly, and, as for the content, it is desirable that it is the range of 0.01 - 5 atom % 
[0015] Especially as a mechanism of strengthening, it is not limited [ precipitation strengthening /, such 
as intermetallic compounds other than oxide dispersion strengthening (internal oxidation) and an 
oxide, ] among dispersion strengthening. 

[0016] Although it is heat-treated in the atmosphere containing oxygen after the metal material by which 
strengthening processing was carried out is composite-ized with oxides superconductors and being 
carried out plastic working, as for heat treatment in that case, the atmosphere of 0.01-10atm is adopted 
for 700-950 degrees C and the oxygen tension by which oxides superconductors are superconductivity- 
ized. 

[0017] in addition, the composite with covering material or the metal material as a base material, and 
oxides superconductors ~ as the production method of a member The powder in tube method, a Jelly 
roll process, a dip coating method, a doctor blade method, A spraying process, a plasma metal spray 
method, screen printing, a vacuum deposition, CVD, the sputtering method, Neither, such as the laser 
ablation method, interferes, and it is not limited to combination with one oxide superconductivity 
material, one covering material, or a base material as the structure, but combination with two or more 
material and the other materials of those can be adopted. 

[0018] Moreover, as a kind of oxides superconductors, they are 2212 which contains Bi at least, 2212, 

2223, 1212, 1201 and 1223 which contain Tl at least 2223 phase, 1234 phases, and ReBa2 Cu3 Oy. A 

phase (Re=Y, La, Nd, Eu, Dy, Gd, Ho, Er, Tm, Yb, Lu), Hg system, etc. are mentioned. 

[0019] In addition, the composite in this invention says a wire rod, a conductor, or them for grouping, 

the composite-ized member, and a magnet, a coil, a cable, a busbar, a current lead, magnetic shielding, a 

current limiter, a permanent-current switch, etc. are raised as the application. 

[0020] As a configuration of the aforementioned wire rod, a wire, a straight angle line, a tape line, a 

single fiber line, a multicore line, a spiral-like line, a stranded wire, etc. may be any. 

[0021] 

[Example] Below, the example of this invention is explained. 

[0022] (Example) It is Bi2 Sr2 calciuml Cu2 Ox as composition. They are Bi 203, SrC03, and CaC03 
so that it may be obtained. And after mixing each powder of CuO and heat-treating this 820 degrees C in 
the atmosphere for -20 hours, it was ground and the precursor powder of Bi-2212 phase was obtained. 
[0023] The silver machine alloy pipe with an outer diameter [ of 8mm ] and a bore of 6mm was created 
from the material which dissolved and cast the alloy which added Mg and nickel to pure Ag in the RF 
guidance fusion furnace, and obtained it in Ar KAGASU atmosphere on the other hand. When ICP 
analysis of the silver machine alloy pipe was carried out, Mg was 1.7 atom % and nickel was 1.9 atom 
%. Only the pipe of A performed 820 degree-C-4 minute-of-time powder strengthening processing in 
the atmosphere, having used [ carved this silver machine alloy pipe into two / with a length of 300mm /, 
and ] another side as B having used one side as A. 

[0024] Next, after carrying out tapping restoration of the precursor powder described above, respectively 
and carrying out wire drawing to the pipe of both A and B to the outer diameter of 1mm, it was 
processed with rolling with 0.12mm [ in thickness ], and a width of face of 3mm in the shape of a tape. 
Then, in the atmosphere, after 883 degree-C-10-minute maintenance, it cooled slowly to 833 degrees C, 
and each tape-like composite was held for further 1 hour, and carried out furnace cooling with the 
cooling rate of 5 degrees C/hour. 

[0025] It asked for change of critical current density (Jc), 0.2% proof stress, and the amount of oxygen 



^ in the silver alloy before and behind superconductivity-ized heat treatment as follows about each 
obtained tape-like composite. 

. \ [0026] Jc is [ the tension test in a room temperature and the change of the amount of oxygen of the 

Criterion of 1 micro V/cm and 0.2% proof stress ] secondary ion mass spectrometers (SIMS) in a direct- 
current four probe method in 4.2K and 0T. The result is shown in Table 1. 



[0027] 
[Table H 


em 


J c (A/cm 1 ) 


0.' 2%MJl (HPa) 




fliiitiim 




A 


8 0 0 0 0 


5 3 0 


3.57 


3.57 


B 


1 5 0 0 0 


2 8 0 


0,01 


1.59 



[0028] Jc and 0.2% proof stress of a starting-this invention sample are high. Moreover, the amount of 
oxygen in Ag alloy is not changing before and after superconductivity-ized heat treatment, either. As for 
the sample of B which is an example of comparison, Jc is falling sharply to it, and 0.2% proof stress is 
1/2 of A. Moreover, the amount of oxygen in Ag alloy also increased sharply after superconductivity- 
ized heat treatment. 

[0029] The sample after superconductivity-ized heat treatment was embedded to the resin, was ground, 
and the cross section was observed with the scanning electron microscope. The detailed sludge by which 
Mg, nickel, and O are detected in Ag alloy in Sample A was distributing. This organization was the 
almost same organization as superconductivity-ized heat treatment before. Moreover, there were few 
unusual appearances in oxide superconductivity material 

[0030] In Sample B, the phase from which Mg, big and rough nickel, and big and rough O are detected 
near a sea surface with a superconductor with an object by detailed ** by which Mg, nickel, and O are 
detected in Ag alloy was accepted. Moreover, many unusual appearances which contain Mg, nickel, or 
both also in oxide superconductivity material were accepted. Namely, since it distributes uniformly by 
performing dispersion-strengthening processing of Ag alloy beforehand as an oxide detailed [ the point 
or element of Mg, nickel, etc. ] in Ag, and stable, as for the amount of oxygen in Ag alloy, the time of 
superconductivity-ized heat treatment does not change, either. Moreover, in that case, oxides 
superconductors and oxides, such as Mg in Ag and nickel, do not react, and Jc does not deteriorate. 
Although additives, such as Mg in Ag alloy and nickel, react with oxygen in the case of the example of 
comparison and a part serves as a detailed oxide in Ag to it in the case of in the case of 
superconductivity-ized heat treatment, while oxides superconductors run short of oxygen for the reason, 
some additives will react with oxides superconductors and it will generate an unusual appearance. 
Moreover, the amount of oxygen increases greatly in order. Furthermore, sufficient strength will be 
obtained in order for a part of alloying element in Ag alloy to oxidize. 
[0031] 

[Effect of the Invention] According to this invention, a high intensity oxide superconductivity 
compound member can be obtained, and there is an advantage which can provide various uses with a 
useful high intensity compound member cheaply so that clearly from the above explanation. 



[Translation done.] 



